Natural Selection
(First Draft)

Focus Questions

Why might a brown snake living on the ground among dead leaves survive to have more babies than a green snake? Why might a green snake living up in leafy tops of trees survive to produce more babies than a brown snake?

Activity Synopsis

Using several colors of construction paper and yarn, students will discover why camouflage would allow animals with body color that matches the habitat to survive and reproduce more often than animals (of the same species) with a body color that does not match the habitat.

Time Frame

One hour
Student Key Terms

· camouflage

· reproduction

· adaptation
· natural selection

Objectives

The learner will be able to:

· model natural selection through role-playing.

· observe, record, and graphically represent data.

· predict possible outcomes of the activity, and discuss how the outcomes differ from predictions.

Third Grade Standards Addressed

Science Standards 

IA4a; IA6a; IB1a; IB1c; IB1d; IIA1b; IIA2a; IIC2e 

Background

Relevant pages in:

Keener-Chavis, Paula and Leslie R. Sautter. 2002.  Of Sand and Sea: Teachings from the Southeastern Shoreline.  S.C. Sea Grant Consortium, Charleston, SC, pp.40-41.

Key Points

Key Points will give you the main information you should know to teach the activity.

· Natural selection is the process that occurs when individuals with certain traits are able to survive and reproduce in an environment where individuals without those traits cannot. Those organisms best adapted to their environments will be best able to survive and to reproduce, thus passing their genes to the next generation.

· Adaptations are body part or behaviors that help an organism to survive in its environment.

· Camouflage is an adaptation that helps an organism to survive. An organism that blends in with its surrounding is more likely to survive (or be “selected” by nature) than one whose color makes it stand out to predators.

Detailed Information

Detailed Information gives more in-depth background to increase your own knowledge, in case you want to expand upon the activity or you are asked detailed questions by students.

Individuals in a population of any species vary in many traits that are inherited from their parents. Since members of a species have the potential to produce far more offspring, or young, than the environment can possibly support with space, food, water and other resources, a constant struggle for existence among the varied members of a population (a group of interbreeding organisms, usually within the same species) is inevitable. Charles Darwin calculated that a single pair of elephants would have 19 million living descendants just 750 years later, provided that every descendent along the way lived to be 100 year old and had just six surviving offspring. But elephants and most other populations remain stable because most of the young animals generated by a species die without reproducing. The “winners” of this constant struggle for existence are those individuals with adaptations best suited to the local environment. Adaptations are body part or behaviors that help an organism to survive in its environment. Because of their special, inherited traits some individuals are likely to be better able to avoid predators, to find food or mates or to deal with climatic pressures. These individuals will tend to survive longer and leave more offspring than others in their species that have different and less successful adaptations1.

Natural selection is the process that occurs when individuals differ in their traits and the differences are correlated with differences in reproductive success. In a very real sense, nature “selects” the best varieties to survive and to reproduce. To illustrate this process, consider the following hypothetical scenario. Imagine a new species of snake in which most individuals have green body color, but some have greenish-brown body color. This hypothetical snake lives among the treetops in green foliage and is a master of camouflage. This high degree of camouflage allows the snake to escape detection by predators and prey. The snakes with green bodies are more likely to survive and reproduce than the snakes with greenish-brown bodies; they are more adeptly camouflaged. This particular type of snake thrives on eating tree frogs and does well for quite some time. Over time, however, pollution in the area decreases the tree frog population and the snakes are forced to move from the treetops down to the brown forest floor strewn with dead leaves to search for food. The snakes find that rats are fairly easy to catch and that they can survive by eating them. Which color morph is more likely to survive at this point? Those with greenish-brown body color; these snakes with more brown along their bodies would be better camouflaged than the strictly green snakes. Over time, if the snakes continue to feed among the dead leaves, you would expect those snakes with the most brown body coloring to survive because they would be the most camouflaged and would survive most frequently to reproduce. In this manner, nature “selects” the best-adapted variety to survive and reproduce, and thus to pass their genes onto the next generation.

 In this activity students will model the process of natural selection. You can choose whether or not to explain the term to your students or whether it is simply enough to introduce the concept that those animals best adapted to their environment survive to produce more offspring.

Bibliography

Alcock, John. 1989. Animal Behavior. Sinauer Associates, Inc., Massachusetts.

Procedures

Materials
· Earth tone colored carpet squares or construction paper (light brown, dark brown, light green, dark green, etc.) to represent habitat

· One inch pieces of yarn, dried beans, buttons or candies in colors that do and do not match the colors of the carpet squares / construction paper

· Vaseline
For each team of three students:

· One pair of swimming goggles or safety goggles (students have a harder time cheating if swimming goggles are used)

· One pair of tweezers

· One ruler

· Two markers

· One student data sheet

Procedure

Prior to the start of class

1.  Set up materials for each group. Start with a population of 40 snakes per habitat. Half of the snakes should match the habitat color as closely as possible while the other half should not. So if your habitat is green, 20 of the snakes should be green and 20 should be another color, such as red. Distribute the snakes throughout the habitat. 
At the start of class

1.  Divide your students into teams of three. Within each team of three assign the roles detailed below of predator, scientist and reproducer. IF you have a group of four, ask two students within that group to be scientists. Provide students with an overview of what they will be doing and describe each role.

Role Playing Assignments:

Predator - The predator in this model is a bird that feeds on one particular species of snake. The student playing the predator will wear goggles smeared with Vaseline to alter their vision and model disadvantages of predator species in nature. They will try to capture members of the prey species using a set of tweezers.

Scientist - This is a role of a scientist who is interested in studying the changes in a type (a sample population) of snake that has two different body colors (genetic traits) as an adult. The scientist is in charge of recording the data in this model.

Reproducer - The reproducer is in charge of reproducing the snake population after each feeding event by the predator. The reproducer will model reproduction by adding a new individual to the habitat for every individual left in the population after feeding. The new individual must have the same genetic trait (color) as its parent.

Predictions: Before your class begins the modeling activity, have them take time to make some predictions (form a hypothesis). Have them use their knowledge of adaptations and camouflage to discuss what changes in the snake population are likely to occur.

2.    Ask the scientist in each group to record the original population (the original number of snakes) of each color on their data sheet.

3. Tell the predator that they will have 15 seconds to feed. Allow predator to feed using tweezers. Each “snake” removed from the habitat by the tweezers has been eaten.

4. At the end of the first feeding cycle, ask the scientist to record the numbers of individuals of each color left after feeding in the data table on their data sheets.

5. Tell the reproducer to allow reproduction to occur by adding one new individual to the habitat for every individual still living (those not eaten) in the habitat. The new individual must have the same genetic trait (color) as its parent. (Ex. If there are 14 green snakes left after feeding, add 14 additional green snakes to the habitat).

6. Repeat steps 2,3,4 as many times as you choose.

7. Choose a data set from the table that best represents the observed population change, and show students how to graph the results of their experiment.

8. Ask each team to graph the results of their experiment, to show how the population of the colored snakes altered through the feedings.

9. Ask teams to present and compare results with other "laboratories" that were studying the same phenomenon. 

At any point in the model, replace a groups carpet square (habitat), with one of a different color. This will demonstrate some type of environmental change that has occurred in the habitat. 
Assessment

Show students a picture of a brown rabbit (species?), a snow hare and a picture of a snow/ice-covered habitat. Ask students to write a brief paragraph that explains which rabbit would survive to produce more babies in a snow/ice covered habitat and why.

Scoring rubric:

1 pt
writes a paragraph

1pt
states that snow hares would survive to produce more babies than a brown rabbit

1 pt
states that snow hares would survive to produce more babies because they are camouflaged in their habitat 

extra credit: states that snow hares would survive to produce more babies because they are camouflaged in their habitat and therefore are more unlikely to be seen by predators or prey.
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Members of the COASTeam Aquatic Workshops development team include: Katrina Bryan, Jennifer Jolly Clair, Stacia Fletcher, Kevin Kurtz, Carmelina Livingston, and Stephen Schabel.

From COASTeam Aquatic Workshops: the Piedmont (Grade 3); a joint effort between the COASTeam Program at the College of Charleston and the South Carolina Aquarium – funded by the SC Sea Grant Consortium.
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